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osting by EAbstract Background: The Drug and Poison Information Center (DPIC) at King Khalid Univer-
sity Hospital, Riyadh, Saudi Arabia, was founded in 1983. Since then it has responded adequately
to queries from medical and non-medical callers from all over the Kingdom. Queries ranged from
simple material identiﬁcation to poisoning cases.
Objectives: To assess the pattern and circumstances of poisoning in the Kingdom of Saudi Arabia
through reviewing data from DPIC in King Khalid University hospitals.
Methods: This is a retrospective study of referred cases and calls received by DPIC. All records and
documentation forms during the study period were investigated.
Results: This study included 1161 cases. There were 7.9% infants, 52.9% under 5 years old, 7.2%
between 6–12 years old and 32.0% more than 12 years old. Number of males with toxic exposure
was almost equal to that of females. More than 92% of cases were toxic exposure through oral
route. Causes of poisoning include drugs among 76.7% of cases followed by household chemicals
(6.8%). Suicidal intention was reported among 25.6% of cases. Using multivariate regression anal-
ysis, signiﬁcant predictors of suicidal attempts are more than 12 years old, patients who were
exposed to more than one toxin and patient who came to the hospital within 1–3 h since poisoning.
Recommendations: Establishing and operating DPIC centers throughout the kingdom, in addition
to implementing of legislations to ban over the counter selling of medications and to sell potentially
dangerous chemicals in childproof containers.
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lsevier1. Introduction
King Khalid University Hospital (KKUH) is a 770-bed
tertiary care, teaching facility. KKUH is located in the city
of Riyadh, the capital of the Kingdom of Saudi Arabia.
Riyadh is a city of around 4,000,000 population including both
Saudi population and non-Saudi expatriates from different
parts of the world.
KKUH mainly serves Riyadh city and the central region of
the Kingdom. As it functions as a referral teaching hospital,
cases are being referred to KKUH from all over the Kingdom
58 A. Al-Barraq, F. Farahatfor further assessment and specialized management (Saddique,
2001). The Drug and Poison Information Center (DPIC), a
major part of the pharmacy set-up, was founded in 1983. At
times, it was the only available, well-equipped and qualiﬁed
center in the area. It has been offering its valuable, informative
and referenced advice to the medical hospital personnel, other
medical facilities in the area in addition to the general public.
Since then DPIC has responded adequately to queries from
medical (i.e., physicians, pharmacists, nurses) and non-medical
callers from allover the Kingdom. Queries ranged from simple
material identiﬁcation to poisoning cases. It covered queries
regarding indications, dose calculations, frequencies, side ef-
fects, overdose management, stings and bites management,
poisoning advice and other pharmaceutical and medical issues.
National Drug and Poisoning Information Centers (DPIC) as
well as worldwide centers, are staffed by pharmacists, nurses,
and physicians who have speciﬁc expertise in the provision
of drug and poison information services (AlAriﬁ et al.,
2003). The original mandate of the Center called for the devel-
opment of centralized services to assist health professionals in
providing optimal levels of drug therapy and poison manage-
ment. Eventually, these centers are utilized by pharmacist in
their daily practice followed by physicians as a resource to pro-
vide the best possible care by facilitating the rational use of
drugs (Asiri et al., 2007).
During the period from 1983 to 1987, there were 7142 cases
of accidental poisoning among children admitted to all Riyadh
governmental hospitals. Household products were the most
common poisoning agent, accounting for 59% of all cases fol-
lowed by drugs (39%). Children aged one to two years were the
most affected and the fatality rate was 0.1% (Al-Sekait, 1989).
A 10 year retrospective study (1986–1996) of poisoning cases at
King Khalid university hospital, Riyadh, Saudi Arabia
revealed similar ﬁndings to reports of poison centers in US,
where CNS depressants constituted the major group of ingested
drugs, however, the majority of cases involved accidental
ingestion by unsupervised children (Saddique, 2001). In a pro-
spective study on 178 cases of accidental home poisoning
admitted to the main children’s hospital in Riyadh poisoning
was found to account for 5.6% of the total annual admissions
(Mahdi et al., 1983). AlHazmi (1998) reported that poisoning
account for 7.2% of general hospital admissions to the pediat-
ric departments in Jeddah (western of Saudi Arabia) (AlHazmi,
1998). This incidence of accidental childhood poisoning is quite
high, compared with similar studies conducted in the USA
(Litoviz et al., 1991; Litovitz and Manogurra, 1992), UK
(Lawson et al., 1983), and different areas of Saudi Arabia (Al
Hifze et al., 1995; Khalil, 1986).
This study is a further in-depth assessment of the pattern
and circumstances of poisoning in the Kingdom of Saudi
Arabia through reviewing data from DPIC in King Khalid
University hospitals, Riyadh.2. Methods
This is a retrospective study of referred cases and calls received
by DPIC. All records and documentation forms during the
study period were investigated. DPIC uses standard forms to
record and document all incoming calls, queries and referred
poisoning cases. These forms are set to standard level to
contain: (a) information regarding the clinical pharmacisthandling the case, the caller identity, and the poison in ques-
tion and (b) information regarding the poisoning case, such
as time of poisoning and hospital arrival, poison type, symp-
toms and management. Other data collected include answers
for queries together with means of data search. Records were
excluded if any of the following data was missed or incom-
plete: age, gender, type, route, time and quantity of the poison
taken, symptoms, time of hospital arrival and management.3. Statistical analysis
Data were entered into SPSS statistical program version 16,
Chicago IL. Epi Info software program version 3.3 was also
used for advanced statistics. Chi square test was applied to
compare qualitative variables. Suicidal intention was treated
separately as dependent variable in both univariate and multi-
variate logistic regression analysis. Age, gender, type of toxins,
number toxins and time since poisoning were treated as inde-
pendent categorical variables. Univariate data analysis was
performed and expressed as crude odds ratios (ORs) and their
conﬁdence intervals (95% CIs). Multiple relationships were
evaluated in multiple logistic regression model based on the
backward stepwise selection, where signiﬁcant variables from
the univariate analysis were included. This procedure allowed
the estimation of the strength of the relationship between each
independent variable while taking into account the potential
confounding effects of the other independent variables. Level
of signiﬁcance was determined at p-value < 0.05.
4. Results
This study included 1161 cases after exclusion of 53 records
(4.38%) because of insufﬁcient data. There were 92 (7.9%) in-
fants (less than one year old), 614 (52.9%) under 5 years old
children, 84 (7.2%) children between 6–12 years old and 371
(32.0%) more than 12 years old. Among patients more than
12 years old, there were 13 (1.1%) elderly patients more than
60 years old. Number of males with toxic exposures (n=
571) (49.2%) was almost equal to that of females (n= 590)
(50.8%) (Table 1).
More than 92% of the studied cases (n= 1068) were ex-
posed through oral route compared to 73 (6.9%), 18 (1.6%)
and 2 (0.2%) cases through dermal, inhalation and injection,
respectively (Table 1).
Causes of poisoning include drugs among 76.7% of cases
(n= 890), household chemicals (e.g., Clorox, ﬂash, cosmetics,
etc) by 6.8% (n= 79), industrial chemicals or hydrocarbon
materials (e.g., petrol) by 4.3% (n= 50) and insecticides/
rodenticides by 3.9% (n= 45). However, 70 cases (6.0%) were
exposed to poisoning episode because of stings and bites by
wild or tamed animals (Table 1).
Eighty-nine percent of cases (n= 1073) were exposed to
only one toxin, others were exposed to two (7.5%), three
(2.2%) or four (1.3%) materials (Table 1).
About 19% of those more than 12 years old were exposed
to two or more toxins compared to 8.3% among children 6–
12 years, 7.5% among children 1–5 years and 5.4% among in-
fants (v2 = 34.63, p= 0.001) (Fig. 1). On the other hand,
14.7% of females took two or more toxins compared to
7.2% among males (v2 = 16.93, p= 0.001) (Fig. 2). Fourteen
percent of those who were exposed to drugs took more than
Table 1 Number and percent of age, gender and route, number
and type of poisons among the studied patients (n= 1161).
Variables N (%)
Age
<1 year 92 (7.9)
1–5 years 614 (52.9)
6–12 years 84 (7.2)
>12 years 371 (32.0)
Range (one month – 94 years)
Mean ± SD= 10.27 ± 12.52
Median = 3.5 years
Gender
Male 571 (49.2)
Female 590 (50.8)
Root of poisoning
PO 1068 (92.7)
Dermal 73 (6.9)
Inhalation 18 (1.6)
Injection 2 (0.2)
Type of poison
Drugs 890 (76.7)
Household chemicals 79 (6.8)
Industrial 50 (4.3)
Pesticides 45 (3.9)
Sting/bites 70 (6.0)
Unknown 27 (2.3)
Number of toxins
One 1033 (89.0)
Two 87 (7.5)
Three 26 (2.2)
Four 15 (1.3)
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to household materials (v2 = 34.29, p= 0.001) (Fig. 3). With
more time since poisoning till reaching the hospital, patients
are more likely to be exposed to more than one toxin
(v2 = 8.58, p= 0.035) (Fig. 4).94.6 92.5
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Figure 1 Distribution of number of poSuicidal intention was determined if reported in the docu-
ments, if patients took more than ﬁve tables (or equivalent)
or if an adult took materials known to be very toxic (e.g., Clo-
rox or rodenticides). In the current study, suicidal intention
was reported among 297 cases (25.6%) compared to 816
(70.3%) who were accidentally exposed to toxic materials,
however, 48 cases (4.1%) were unknown or had doubtful
intention. Among patients more than 12 years old, there were
266 (78.0%) suicides compared to 4.0% among children (6–
12 years old (p= 0.001). About 38% of females were reported
to have suicidal intentions as compared to 15% among males
(p= 0.001) (Table 2). Moreover, about 30% of patients who
were exposed to toxic drugs had suicidal intentions compared
to 25.9% of those who were exposed to unknown toxic mate-
rials, 21.5% among those who were exposed to toxic house-
hold chemicals, 17.8% of patients who took pesticides and
4.0% of industrial chemicals patients (p= 0.001) (Table 2).
Meanwhile, there were 30 different types of pharmacological
groups that have been used. Acetaminophen was used by 98
patients (8.4%), followed by antidepressants (n= 80; 6.9%),
NSAIDs (n= 79; 6.8%), mixture of different unknown drugs
(n= 72; 6.2%), cough syrup or cold capsules (n= 58, 5.0%),
cardiovascular drugs (56, 4.8%) and antihistaminics (n= 52,
4.5%) (Fig. 5). About 56% of patients who took more than
one toxin were suicidial cases compared to 23.0% of those
who were exposed to only one toxin (p= 0.001). About
51% of those patients who reached the hospital after 5 h since
poisoning were suicidial cases compared to 37.7%, 31.1%, and
15.8% who reached the hospital in 3–5 h, 1–3 h and less than
1 h, respectively (p= 0.001) (Table 2).
Multivariate logistic regression analysis model was adopted
to determine the signiﬁcant predictors of suicidal intention in
the studied population. The variables entered in the multivar-
iate model were age, sex, type of toxin, number of toxins and
time since poisoning. Patients more than 12 years old were sig-
niﬁcantly more likely to have suicidal intentions as compared
to children from 6 to 12 years old (Adjusted OR = 108.22,
95% CI = 65.83, 177.92). Females were insigniﬁcantly more
likely to have suicidal intentions compared to male patients
(Adjusted OR= 1.50, 95% CI = 0.91, 2.48). Patients who91.7
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Figure 3 Distribution of number of poisoning materials according to type of poisoning.
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Figure 2 Distribution of number of poisoning materials according to gender.
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higher rate of suicidal intentions as compared to those with
only one toxin (Adjusted OR = 3.24, 95% CI = 1.46, 7.22).
Patients who came to the hospital within 1–3 h since poisoning
were signiﬁcantly more of suicidial cases than those who came
in less than one hour (Adjusted OR= 3.01, 95% CI = 1.46,
6.24), however patients who came within 3–5 h or more than
5 h did not show any signiﬁcant differences as compared to
those who came in less than 1 h (Adjusted OR = 1.37, 95%
CI = 0.64, 2.95; Adjusted OR= 1.89, 95% CI = 0.76, 4.67)
(Table 3).
5. Discussion
This study addresses very critical medical issue in Saudi Arabia,
especially with the signiﬁcant lack of similar epidemiological
studies. The current study involved investigation of more than
one thousand medical records of poisoning episodes from dif-
ferent age groups (infants, children, adults and elderly).Oral route was the most common route of poisoning
decreasing the possibility of occupational and environmental
toxicity and increasing the potential for suicidal attempts or
household exposure among infants and children.
Types of poisoning in the current study support the increas-
ing potentiality for suicidal attempts where drugs were the
most common causes followed by household chemicals in
addition to the ﬁnding that about 90% of cases were exposed
to only one toxin. Percentage of females who took two or more
toxins was almost double than those among males which is in
accordance with the previous studies that suicidal attempts are
more common among females compared to males.
Mahdi et al. (1983) and AlMouzan et al. (1986) reported
poisoning with household products as 41–57% which is lower
than Izuora and Adeoye who reported 18% and referred the
sharp decrease in their study essentially to the excellent infra-
structure and housing facilities in the Military city which make
the use of kerosene heaters and burners unnecessary (Izuora
and Adeoye, 2001). Our ﬁnding is almost half that of Izuora
Table 2 Factors determining suicidal intention among the studied patients.
Suicidal intention Signiﬁcance
Yes (n= 297) No (n= 816) v2a p-value
Age
<12 years 31 (4.0) 741 (91.3) 658.09 0.001
>12 years 266 (78.0) 75 (22.0)
Sex
Male 82 (15.0) 463 (85.0)
Female 215 (37.9) 352 (62.1) 73.11 0.001
Toxin type
Medications 263 (29.6) 588 (66.1)
Household chemicals 17 (21.5) 62 (78.5)
Industrial chemicals 2 (4.0) 48 (96.0) 49.6 0.001
Insecticides 8 (17.8) 35 (77.8)
Unknown 7 (25.9) 13 (48.1)
Sting/bites 0 (0) 70 (100)
Number
One 228 (23.0) 762 (77.0) 59.47 0.001
Two or more 69 (56.1) 54 (43.9)
Time since poison
<1 h 85 (15.8) 453 (84.2)
1–3 h 93 (31.1) 206 (68.9
3–5 h 43 (37.7) 71 (62.3) 82.38 0.001
>5 h 66 (51.2) 63 (48.8)
a chi square with Yate’s correction.
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Figure 4 Distribution of number of poisoning materials according to time of arrival at hospital.
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where the target group of the previous studies was children
which increased the percentage of poisoning with household
products compared to our study where all age groups were
included.
As expected patients who are planning for suicidal attempts
usually are discovered after a period of time, and hence most
of them take longer time to reach the hospital relative to the
accidentally poisoning episodes. Moreover, the delay betweenpoison ingestion and hospital admission points to the need
for increased public awareness on the potential dangers of poi-
sioning especially among children (Saddique, 2001).
In spite of the relatively high percentage of repeated expo-
sure to toxic materials among patients more than 12 years old
which may be related to intentional attempts, presence of 5–
8% of repeated exposure among infants and children less than
12 years old requires more attention especially among families
to improve their awareness about safety requirements inside
Table 3 Multivariate logistic regression analysis of signiﬁcant predictors of suicidal intention among the studied patients.
B S.E. p-value Adjusted OR 95.0% CI
Age
<12 years 1 –
>12 years 4.68 0.25 0.001 108.22 65.83, 177.92
Sex
Male 1 –
Female 0.41 0.26 0.11 1.5 0.91, 2.48
Number of toxins
One 1 –
Two or more 1.18 0.41 0.004 3.24 1.46, 7.22
Time
<1 h 1 –
1–3 h 1.1 0.37 0.003 3.01 1.46, 6.24
3–5 h 0.32 0.39 0.42 1.37 0.64, 2.95
>5 h 0.63 0.46 0.17 1.89 0.76, 4.67
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Figure 5 Common kinds of drugs used by the suicidal patients.
62 A. Al-Barraq, F. Farahathomes and to provide training programs especially for recently
married couples (Saddique, 2001; Izuora and Adeoye, 2001;
Robets et al., 1995). Moreover, there is an urgency for imple-
menting nation-wide use of child-proof drug prescription bot-
tles. Meanwhile, the overall pattern appears consistent with
previous reports on accidental childhood poisoning (AlHazmi,
1998; AlKarim Khalil, 1986). Most of the poisoning in chil-
dren requires mainly observation and noninvasive treatment
(Proimos et al., 1997). However, the potential danger of acci-
dental poisoning in childhood cannot be underestimated (Izu-
ora and Adeoye, 2001). Marked increase in the severity of
poisoning among children is mainly related to overexposure
to hydrocarbons and household chemicals (Wright and Pearl,
1995).
In the current study, unsupervised children represented the
majority of cases, the same ﬁnding that was reported in similar
studies in Saudi Arabia (Saddique, 2001; Izuora and Adeoye,
2001; AlSekait, 1990) and worldwide (Sibert and Davies,
1992). In this age range, children are curious and often explor-
ative in behavior (Izuora and Adeoye, 2001). In some older
children hyperactivity predisposes to poisoning at home,whereas among toddlers, almost every substance, e.g., tablets,
is thrown into mouth (Izuora and Adeoye, 2001). Addition-
ally, because drugs can be bought over the counter and Saudi
people tend to change doctors several times for the same epi-
sode of illness, an abundance of drugs can be found in the Sau-
di homes (Mahdi et al., 1983). Previous reports (Lovejoy et al.,
1994) implied that childhood poisoning is a preventable prob-
lem through appropriate education and judicious storage of
drugs and household chemicals.
The current study revealed that about 25% of cases were
suicidal. Suicidal intention was determined if reported in the
documents, if patients took more than ﬁve tables (or equiva-
lent) or if an adult took materials known to be very toxic
(e.g., Clorox or rodenticides). Most of patients with suicidal at-
tempts were females and the most common method used was
medication and the most common medication used was acet-
aminophen although there were about 30 different medications
used.
Although univariate analysis pointed out that females are
more likely to have suicidal attempts compared to males, mul-
tivariate analysis showed that patients more than 12 years old,
Pattern and determinants of poisoning in a teaching hospital in Riyadh, Saudi Arabia 63taking more than two poisons and having 1–3 h till reaching
the hospital are the signiﬁcant predictors of suicidal attempts.
The current study focused on the pattern of exposure to
toxic materials and determinants of poisoning episodes. Future
research would focus on the sequences associated with the poi-
soning (e.g., hospital admission, death, disability).
Due to increasing number of queries to DIPC, both from
physicians and public, in addition to large number of potential
toxin cases, it is highly recommended to provide training pro-
grams to healthcare workers on knowledge of basic poison
management and to raise awareness of the public especially
on safety issues inside homes (speciﬁcally house-hold products
and medications). Saddique (2001) suggested that physicians
could have training rotation in DPIC and that basic poison
management information for physicians to include: patient
assessment and stabilization, indications and contraindications
to gut decontamination, and the management of frequently
encountered life-threatening agents. Training of physicians
and raising awareness of the public will help to decrease the
possibility of exposure, as well as enhance the proper action
in case of poisoning (Saddique, 2001).
Our ﬁndings were in accordance with Saddique (2001)
who reported that drugs were the most commonly encoun-
tered group of toxins, however, CNS depressants reported
as the highest in Saddique’s study and paracetamol was the
highest in the current study. In the US (Robets et al.,
1995), the most frequent types of drug ingestion reported
by poison centers were drugs of abuse (e.g., narcotics, co-
caine, amphetamines). Disparities between studies are most
likely due to differences in access and age of the victims (Sad-
dique, 2001).
Drugs were a major problem in several reports from Saudi
Arabia (Saddique, 2001; AlAriﬁ et al., 2003; Asiri et al., 2007;
Al-Sekait, 1989; Mahdi et al., 1983; Alkarim Khalil, 1986).
Some of the reasons include the dispensing of drugs in envel-
ops instead of child-resistant containers, increased afﬂuence,
free medical treatment an easy access to medications without
even prescriptions in addition to the careless storage of drugs
inside homes (Al-Sekait, 1989).
Based on the ﬁndings of this study and previous studies
done in Saudi Arabia, establishing and operating DIPIC cen-
ters throughout the kingdom are very important to minimize
the impact of accidental poisoning, to disseminate information
on poisoning and to provide database for all cases of poisoning
among people living in Saudi Arabia.
Future prospective studies should be conducted focusing on
socio-economic variables associated with poisoning in Saudi
Arabia as well as effectiveness of different interventions (e.g.,
health education programs and legislations). Legislations
should be implemented to ban over the counter selling of med-
ications and to sell potentially dangerous chemicals in child-
proof containers.References
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